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This data sheet was prepared by Battelle Memorial Institute under
Contract AF 33 (615)-2494. The contract was initiated under Project
No. 7381, "Materials Application", Task No. 738106, "Design Information
Development". The major objectives of this program are to evaluate newly
developed structural materials of potential Air Force weapons-system
interest and then to provide data-sheet-type presentations of mechanical
data. The program was assigned to the Structural Materials Engineering
Division at Battelle under the supervision of Mr. Walter S. Hyler. Project
engineer was Mr. Leman Beall, Jr.. The program was administered under
the direction of the Air Force Materials Laboratory, Air Force Systems
Command, Wright-Patterson Air Force Base, Ohio, by Mr. Marvin Knight,
project engineer.

Notices

When Government drawings, specifications, or other data are used
for any purpose other than in connection with a definitely related Government
procurement opteration, the United States Government thereby incurs no

responsibility nor any obligation whatsoever; and the fact that the government
may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data, is not to be regarded by implication or other-
wise as in any manner licensing the holder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use, or sell
any patented invention that may be in any way related thereto.

Qualified requesters may obtain copies of this data sheet from the
Materials Application Division (MAAM), Air Force Materials Laboratory,
Wright-Patterson Air Force Base, Ohio 45433.

This document is subject to special export controls and each trans-

mittal to foreign governments or foreign nationals may be made only with
the prior approval oi LuG Materials Application Division (MAAM), AFML,
Wright-Patterson Air Force Base, Ohio.



HP 9-4-25

The HP 9-4-25 alloy is a nickel-cobalt quenched and tempered marten-
sitic steel possessing excellent toughness at yield-strength levels up to
about 200 ksi. This alloy was designed for use as plate, structural sec-
tions and forging applications. It is especially suitable for highly stressed
structures requiring good material reliability and weldability.

This steel is sensitive to thermal-mechanical treatments. In parti-

cular, both the strength and toughness can be increased by hot-cold working.

The alloy is available as sheet, plate, wire, rod, bar, and forging.

HP 9-4-25 PLATE DATA(a)

Condition: 1025 F Temper(b)

Thickness: 0. 25 inch

Temperature, F
Properties RT 500 700 900

Tensile
Ftu (longitudinal), ksi 197 182 165 138
Ftu (transverse), ksi 197 183 166 138
Fty (longitudinal), ksi 184 161 146 123
Fty (transverse), ksi 185 162 147 123
e t (longitudinal), percent in 2 in. 15 16 15 15.7
et (transverse), percent in 2 in. 15.5 16 15.2 16.5
Et (longitudinal), 106 psi 27.3 25.7 24.1 21.5
Et (transverse), 106 psi 27.8 26.2 26.0 22.9

Compression
Fcv (longitudinal), ksi 200 178 164 134
Fcy (transverse), ksi 197 178 164 134

Ec (longitudinal), 106 psi 30.1 28.7 27.7 25.7
Ec (transverse), 106 psi 28.9 27.7 26.4 24.8

Impact
(V-notch Charpy), ft-lb(l)* 35-50 U(c) NA(d) NA

Fracture Toughness (e) NA (e) NA

Shear, F 3

(Longitudinal), ksi 128 U U U
(Transverse), kal 128 U U U

*See references at end,



Temperature, F
Properties RT 500 700 900

Axial Fatigue
(Transverse)
103 (Kt = l)(R a 0. 1), kei(f) 202 210 208 U
1O (Mt = 1)(R = 0. 1), ksi 156 170 165 u
107 (Kt = 1)(R = 0. 1), ksi 140 158 ISO U

103 (Kt = 3)(R = 0. 1), ksi 180 175 188 U
IV 1 K - ::'In = ksi 61. 6 7A TT
107 (Kt - 3)(R =0. 1), ksi 60 55 62 U

Creep
(Transverse)
0. 516 elongation 100 hr, ksi NA (g) 135 80
0. 5% elongation 1000 hr, ksi NA (g) 130 64

Stress Rupture
Rupture 100 hr, ksi NA (g) 150 100
Rupture 1000 hr, ksi NA (g) 138 68

Stress Corrosion
80 percent Fty 1000 hr max No r-racks(h) U U U

Coefficient of Thermal Expansion

68 to 800 F (2) 6.4 x 106 in. /in. IF

Density (2) 0. 28 lb/in. 3

(a) Dote are from tests conducted at Battelle under the subject cont,act unless otherwise indicated. In most cases date
or ovraq@ values for three tests. Fatigue. creep, and stress-rupture values are from data curves generated using the
results of a greeter number of tests.

(b) Treetment I heat 1600 F AC; I he at 1525 F 00. 2 + 2 e at 102S F.

(c) Information unevellehl.

(d) Infoemetion not applicable.
(e) Petigue-crcked single-die-notched specimen (2 a 1 eft RT, 2' a 13-1/4* ot ET) failed in ductile manner. Nominal

netch strength 100 to 103 hl.

(f) 'K,* represents '4euber-Peterson theoretical stress-cencentretien fectar. *Ro represents elgebreic retie of the minimum
stress to the maximum stress in one cycle, thet is, R - S an/Smex'

(9) Steel did net se to 0.5% elengetlen or te rupture et 500 F when stressed to tensile yield-strength level.
(h) Alternate immersion. 3-1/2% NeCI.
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FIGURE 1. EFFECT OF TEMPERATURE ON THE TENSILE PROPERTIES OF
QUENCHED AND TEMPERED HP 9-4-25 PLATE
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FIGURE 2. EFFECT OF TEMPERATURE ON THE COMPRESSION PROPERTIES
OF QUENCHED AND TEMPERED HP 9-4-25 PLATE
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FIGURE 3. AXIAL-LOAD FATIGUE RESULTS FOR QUENCHED AND TEMPERED
HP 9-4-25 PLATE AT THREE TEMPERATURES
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FIGURE 4. AXIAL- LOAD FATIGUE RESULTS FOR NOTCHED (Kt *3. 0)
QUENCHED AND TEMPERED HP 9-4-25 PLATE AT THREE
TEMPERATURES
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FIGURE 5. STRESS-RUPTURE AND 0. 5% DEFORMATION CURVES FOR
HP 9-4-25 PLATE (0. 25-INCH) AT TWO TEMPERATURES
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